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REMARKS 

Claim 1-154 are pending. In this Response, claims i, 1 1, 21, 61, 76 and 141 have been 
amended, and claims 151-154 have been added. 

I. DRAWING/SPECIFICATION OBJECTIONS 

The Drawings and the Specification are objected to under 37 C.F.R. § 1.84(p)(4) due to 
an improper reference character. 

The Examiner asserts that reference character 144 has been used to designate both a 
photoresist layer and a metal trace. Applicant agrees. Accordingly, the Drawings and the 
Specification have been amended to designate the photoresist layer with reference character 143 
(rather than 144). 

Therefore, Applicant requests that these objections be withdrawn. 

II, SECTION 102 REJECTIONS -YAMANAKA 

Claims 1,3-9, 21 , 23-29, 61, 63, 66, 68, 71, 73, 91, 93, 96, 98, 101, 103, 106, 108, 111, 
113,116 and 118 are rejected under 35 U.S.C. § 102(b) as being anticipated by Yamanaka (U.S. 
Patent No. 5,893,723). 

Yamanaka discloses semiconductor unit 10 that includes lead frame 3, base portion 5, 
frame portion 6, semiconductor device 7, bonding wire 8, translucent resin 9, insulating paste 71 
and thin film 91. Lead frame 3 includes inner lead portion 31 and outer lead portion 32. Base 
portion 5 includes recessed portion 51. 

Yamanaka also discloses a manufacturing method for the semiconductor unit that reduces 
camber of the base portion and enhances reliability in operation. 

An object of the present invention is to provide a 
manufacturing method for a semiconductor unit which is capable 
of reducing camber of a base portion and enhancing reliability in 
operation. (Col. 2, lines 20-23.) (Emphasis added.) 
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Upper mold 1 and lower mold 2 clamp and hold lead frame 3 so as to hold outer lead 
portion 31 therebetween and position inner lead portion 32 in cavity 4 (Fig. 1 A). Thereafter, 
resin is injected into cavity 4 to form base portion 5. and frame portion 6 (Fig. IB). Next, a trim 
and form operation cuts outer lead portion 31 into the desired length and then folds outer lead 
portion 31 into a specified shape (Fig. 1C). 

Semiconductor device 7 is then mounted in recessed portion 51 through insulating paste 
71, and then semiconductor device 7 is connected to inner lead portion 32 by bonding wire 8 
(Fig. 2A). Next, translucent resin 9 is potted in recessed portion 51 , thereby sealing 
semiconductor device 7 and bonding wire 8 (Fig. 2B). Finally, thin film 91 is coated on 
translucent resin 9 (Fig. 3). 

Yamanaka describes mounting semiconductor device 7 in recessed portion 51 as follows: 

After trim and forming of the outer lead portion 3 1 , a 
semiconductor device 7 is mounted, as shown in FIG. 2A. The 
semiconductor device 7 is mounted in the recessed portion 5 1 of 
the base portion 5 through insulating paste 71 . In this case, the 
insulating paste 71 and the like are hardened by curing at a 
temperature of 1 50° C. for one hour. In this mounting, since the 
camber of base portion 5 is very small, the semiconductor device 7 
ran he certainly mounted at an accurate position. In particular, this 
is effective for a semiconductor unit such as a CCD linear sensor m 
which a long-size semiconductor device 7 is mounted. (Col. 5, 
lines 48-58.) (Emphasis added.) 

Yamanaka fails to teach or suggest that semiconductor device 7 contacts base portion 5. 
Instead, Yamanaka discloses that semiconductor device 7 is mounted on base portion 5 using 
insulating paste 71. Furthermore, Yamanaka shows insulating paste 71 contacts the outer side 
surfaces of semiconductor device 7 and tapers with thickness that decreases as the lateral 
distance from semiconductor device 7 increases. 

Those skilled in the art would understand that insulating paste 71 is deposited on base 
portion 5 in non-solidified form, then semiconductor device 7 is inserted into insulating paste 71, 
thereby squeezing insulating paste 71 between base portion 5 and semiconductor device 7 
outwardly and increasing the thickness of insulating paste 71 at the outer side surfaces of 
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semiconductor device 7, and then insulating paste 71 is cured so that semiconductor device 7 is 
"certainly mounted at an accurate position." 

Those skilled in the art would also understand that insulating paste 71 contacts and is 
sandwiched between base portion 5 and semiconductor device 7, and base portion 5 and 
semiconductor device 7 are spaced and separated from one another after insulating paste 71 is 
cured. In other words, those skilled in the art would understand that base portion 5 does not 
contact semiconductor device 7. That is, inserting semiconductor device 7 into insulating paste 
71 would not displace all insulating paste 71 between base portion 5 and semiconductor device 7. 
Instead, a thin film of insulating paste 71 would remain intact between base portion 5 and 
semiconductor device 7, as is conventional with die attach. 

Those skilled in the art would find this readily apparent for several reasons. 

First, inserting semiconductor device 7 into insulating paste 71 with sufficient pressure to 
contact base portion 5 and semiconductor device 7 is probably impossible. Base portion 5 is 
formed with a resin that prevents camber, and semiconductor device 7 is mounted over a flat 
surface in recessed portion 51 . As a result, insulating paste 71 probably remains embedded 
between base portion 5 and semiconductor device 7 regardless of how much pressure is applied 
when semiconductor device 7 is inserted into insulating paste 71. 

Second, even if inserting semiconductor device 7 into insulating paste 71 could contact 
base portion 5 and semiconductor device 7 (which is extremely unlikely), the large pressure 
needed to do so would probably damage semiconductor device 7. Those skilled in the art would 
not infer that Yamanaka teaches this approach, particularly since Yamanaka seeks to enhance 
reliability. 

Third, even if inserting semiconductor device 7 into insulating paste 71 could contact 
base portion 5 and semiconductor device 7 (which is extremely unlikely), the contact area 
between base portion 5 and insulating paste 71, and between semiconductor device 7 and 
insulating paste 71 , would diminish. Those skilled in the art would not infer that Yamanaka 
teaches this approach, particularly since Yamanaka seeks to certainly mount semiconductor 
device 7 in an accurate position. 
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Fourth, Yamanaka says nothing about base portion 5 contacting semiconductor device 7. 

Fifth, those skilled in the art would recognize that although insulating paste 71 is not 
shown between base portion 5 and semiconductor device 7 in the drawings, this does not convey 
that base portion 5 contacts semiconductor device 7. Instead, this conveys that the drawings 
were simplified by omitting a relatively unimportant detail. This is especially clear given the 
overall simplicity of the drawings. For instance, semiconductor device 7 is shown as a unitary 
structure without a conductive pad, however those skilled in the art would recognize that 
semiconductor device 7 must include a conductive pad that contacts bonding wire 8. Although 
the conductive pad (like insulating paste 71 between base portion 5 and semiconductor device 7) 
is omitted in the drawings, its presence would be abundantly clear to those skilled in the art, 
regardless of whether it is shown. 

Claim 1 recites "a first single-piece non-transparent insulative housing portion that 
contacts the lower surface [of the chip]/' claims 21, 91, 96, 101, 106, 1 1 1 and 1 16 recite "the 
first housing portion is a single-piece that contacts the chip" and claims 61, 66 and 71 recite "a 
first single-piece non-transparent insulative housing portion that contacts the chip." 

Yamanaka fails to teach or suggest this approach. Base portion 5 does not contact 
semiconductor device 7. 

In sustaining this rejection, the Examiner asserts that "insulative housing portion (5) 
contacts the chip." 

Applicant disagrees. The Examiner has misconstrued Yamanaka, as mentioned above. 

Moreover, the Examiner asserts that semiconductor device 7 includes "a conductive pad 
(between the chip and a wire 8)" thereby inferring an apparent feature that is not explicitly 
disclosed for the purpose of rejecting the claims, but on the other hand, asserts that "insulative 
housing portion (5) contacts the chip" thereby ignoring an apparent feature that is not explicitly 
disclosed for the purpose of rejecting the claims. The Examiner's treatment of these apparent 
features is inconsistent and it is improper and unfair for the Examiner to adopt this tactic. 

,39- 

Scriyl No. I0/0B2.5OU 

PAGE 1 9/25 * RCVD AT 12/20/2003 6:59:59 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-2/0 * DNIS:7469596 * CSID:303 554 8667 * DURATION (mm-ss):09-22_ 



Dec 20 03 06:07p David Sigmond 



303-554-8667 



p. 20 



Under 35 U.S.C. § 102, anticipation requires that each and every element of the claimed 
invention be disclosed in the prior art. Akzo N. V. v. United States International T rode 
Commission, 1 USPQ 2d 1241, 1245 (Fed. Cir. 1986), cert, denied, 482 U.S. 909 (1987). That 
is, the reference must teach every aspect of the claimed invention. See M.P.E.P, § 706.02. 

Yamanaka fails to teach or suggest limitations of independent claims 1, 21, 61, 66, 71, 91, 
96, 1 01 , 106, 1 1 1 and 1 16. Therefore, Applicant requests that these rejections be withdrawn. 

III. SECTION 102 RE JECTIONS - NAKAMURA ET AL. 

Claims 1-5, 7-13, 15-23, 25-30, 61, 62, 65, 76, 77, 80, 141-143 and 145 are rejected 
under 35 U.S.C. § 102(b) as being anticipated by Nakannira et al (U.S. Patent No. 5,405,809). 

Nakamara et al discloses an image sensor device that includes light-transmitting 
substrate 21, circuit conductor layer 22, plated metal layer 23, metal bump 24, image sensor chip 
26, resin coating 27 and transparent resin 28. Image sensor chip 26 includes electrode 25 and 
light-sensitive element 29. 

Metal bump 24 is a metal such as Au that is formed on electrode 25 by plating or ball 
bonding, and then image sensor chip 26 is cut out from a silicon wafer. 

Circuit conductor layer 22 is a metal such as Cu or Al that is formed on light-transmitting 
substrate 21 . For instance, circuit conductor layer 22 may be fonned by depositing a metal layer 
on light-transmitting substrate 21 by sputtering, vapor deposition and the like and then patterning 
the metal layer using photolithography. Alternatively, circuit conductive layer 22 maybe formed 
by attaching a flexible printed wiring board to light-transmitting substrate 21 or by thick-film 
printing. 

Plated metal layer 23 is then formed on a prescribed portion of circuit conductor layer 22. 

Transparent resin 28 is then applied to a prescribed portion of light-transmitting substrate 
21, and then image sensor chip 26 is disposed face-down on transparent resin 28 so that plated 
metal layer 23 abuts electrode 25, While image sensor chip 26 is pressed onto light-transmitting 
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substrate 21 , transparent resin 28 is irradiated with ultra violet rays through light-transmitting 
substrate 21 and partially cured. 

The structure is then placed in an oven that melts plated metal layer 23 and further cures 
transparent resin 28. Plated metal layer 23 melts and recoagulates so that alloy layers are formed 
in abutting portions between circuit conductor layer 22 and plated metal layer 23, and in abutting 
portions between plated metal layer 23 and metal bump 24. 

Finally, resin coating 27 such as silicon is dispensed on light-transmitting substrate 21 
and image sensor chip 26. 

Claims 1-5 and 7-10 

Claim 1 recites "the first housing portion includes a peripheral ledge, and the second 
housing portion is exposed within the peripheral ledge." Nakamura et al. fails to teach or 
suggest this approach. Light-transmitting substrate 21 is not within a peripheral ledge of resin 
coating 27, and transparent resin 28 is not exposed. 

In sustaining this rejection, the Examiner asserts that "a second transparent insulative 
housing portion (21 and 28) . . . is located within the peripheral ledge ... and portion (21) is 
exposed." 

Applicant disagrees. Light-transmitting substrate 21 is not located within a peripheral 
ledge of resin coating 27. However, in the interests of expediting the case, claim 1 has been 
amended to recite that the second housing portion is "exposed" within the peripheral ledge 
thereby rendering this rejection moot. 

Claims 11-13, 15-20, 61, 62 and 65 

Claim 1 1 recites "a conductive trace that extends laterally through an opening in the first 
housing portion . . . wherein the first housing portion spans 360 degrees around the conductive 
trace at the opening Claim 61 recites similar limitations. Nakamura et al. fails to teach or 
suggest this approach. Circuit conductor layer 22 does not extend through an opening in resin 
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coating 27, much less extend laterally through the opening such that resin coating 27 spans 360 
degrees around circuit conductor layer 22 at an opening. 

In sustaining this rejection, the Examiner does not even attempt to explain how circuit 
conductor layer 22 extends through an opening in resin coating 27. 

However, in the interests of expediting the case, claims 1 1 and 61 have been amended to 
recite that the conductive trace extends "laterally" through an opening in the first housing portion 
such that "the first housing portion spans 360 degrees around the conductive trace at the 
opening" thereby rendering this rejection moot. 

Claims 21-23, 25-30, 141-143 and 145 

Claim 21 recites "the first housing portion . . . provides the peripheral side surfaces . . . 
and the second housing portion . . . does not extend across any of the peripheral side surfaces . . . 
is transparent and is exposed." Claim 141 recites similar limitations. Nakamura el at fails to 
teach or suggest this approach. Light-transmitting substrate 21 extends across the peripheral side 
surfaces of resin coating 27, and transparent resin 28 is not exposed. 

In sustaining this rejection, the Examiner asserts that "insulative housing (27) has flat 
('uncurvcd') peripheral side surfaces at least at the center portion of the sides." 

Applicant disagrees. Resin coating 27 has curved peripheral side surfaces. However, in 
the interests of expediting the case, claims 21 and 141 have been amended to recite that the 
second housing portion "does not extend across any of the peripheral side surfaces" and is 
"exposed" thereby rendering this rejection moot. 

Claims 76, 77 and 80 

Claim 76 recites "a conductive trace that includes a lead and a planar metal trace, wherein 
the lead extends through an opening in the first housing portion, extends outside the insulative 
housing, does not extend across any edge of the pad and is electrically connected to the pad 
inside the insulative housing, and the planar metal trace contacts and is not integral with the lead, 
contacts the first housing portion, extends across one of the side surfaces and does not extend 
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outside the insulative housing." Nakamura et al. fails to teach or suggest this approach. Circuit 
conductor layer 22 extends across electrode 25, circuit conductor layer 22 does not extend 
through an opening in resin coating 27, and plated metal layer 23 does not extend across a side 
surface of image sensor chip 26. 

In sustaining this rejection, the Examiner asserts that "Nakamura et al. discloses ... a 
conductive trace (22 and 23) that includes a lead (22) and a planar metal trace (23 . . . ), wherein 
the lead extending through an opening in the first housing portion . . . and the planar metal trace 
. . . extending across one of the side surfaces." 

Applicant disagrees. Circuit conductor layer 22 does not extend through an opening in 
resin coating 27, and plated metal layer 23 does not extend across a side surface of image sensor 
chip 26. However, in the interests of expediting the case, claim 76 has been amended to recite 
that the lead "does not extend across any edge of the pad" thereby rendering this rejection moot. 

Claims 1-5, 7-13, 15-23, 25-30, 61, 62, 65, 76, 77, 80, 141-143 and 145 

Under 35 U.S.C. § 102, anticipation requires that each and every element of the claimed 
invention be disclosed in the prior art. Akzo N. V. v. United States International Trade 
Commission, 1 USPQ 2d 1241, 1245 (Fed. Cir. 1986), cert, denied, 482 U.S. 909 (1987). That 
is, the reference must teach every aspect of the claimed invention. See M.P. E.P. § 706.02. 

Nakamura et al. fails to teach or suggest limitations of independent claims 1, 1 1, 21, 61, 
76 and 141 . Therefore, Applicant requests that these rejections be withdrawn. 

IV. SECTION 103 REJECTIONS 

Claims 10, 30, 65, 70, 75, 76, 78, 80, 81, 83, 85, 86, 88, 90, 95, 100, 105, 110, 115 and 
1 20 are rejected under 35 U.S.C. § 103(a) as being unpatentable over Yamanaka in view of Tsuji 
(U.S. Patent No. 5,530,282). 
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Tsuji discloses a semiconductor device that includes die pad 2, inner lead 3, 
semiconductor element 4, mold 8 and bridge structure 10. Semiconductor element 4 includes 
bond pad 5 and bump 6. Bridge structure 10 includes insulating film 1 1 and conductive thin film 
pattern 1 2. Bridge structure 1 0 electrically connects inner lead 3 and bump 6. 

Claims 10, 30, 65, 70, 75, 95, 100, 105, 110, 115 and 120 

Claims 10, 30, 65, 70, 75, 95, 100, 105, 110, 115 and 120 depend from claims 1, 21, 61, 
66, 71, 91, 96, 101, 106 5 111 and 116, respectively. 

In sustaining this rejection, the Examiner asserts that "Yamanaka discloses the claimed 
invention except for the device having a planar trace and being devoid of wire bonds, TAB leads 
and solder joints." 

Yamanaka fails to teach or suggest limitations of claims 1 , 21, 61 , 66, 71 , 91, 96, 101, 
106, 1 1 1 and 1 16, as mentioned above. 

Claims 76, 78, 80, 81, 83, 85, 86, 88 and 90 

Claim 76 recites "the planar metal trace . . , contacts the first housing portion " 
Yamanaka fails to teach or suggest this approach. Bonding wire 8 is not a planar metal trace and 
does not contact base portion 5. Tsuji fails to cure this deficiency. Even if bridge structure 1 0 
was used instead of bonding wire 8, bridge structure 10 would not contact base portion 5. 

In sustaining this rejection, the Examiner asserts that "Yamanaka discloses the claimed 
invention except for the device having a planar trace and being devoid of wire bonds, TAB leads 
and solder joints." 

Applicant disagrees. The Examiner has misconstrued Yamanaka, as mentioned above. 
Claims 10, 30, 65, 70, 75, 76, 78, 80, 81, 83, 85, 86, 88, 90, 95, 100, 105, 110, 115 and 120 

Yamanaka in view of Tsuji fails to teach or suggest limitations of independent claims 1, 
21, 61, 66, 71, 76, 81, 86, 91, 96, 101, 106, 111 and 116. Therefore, Applicant requests that 
these rejections be withdrawn. 
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V. CLAIM OBJECTIONS 

Claims 14, 64, 67, 69, 72, 74, 79, 82, 84, 87, 89, 92, 94, 97, 99, 102, 104, 107, 109, 1 12, 
1 14, 1 17, 1 1 9 and 144 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all limitations of the base claim and any 
intervening claims. 

Claim 151 constitutes claim 14 rewritten in independent form including all limitations of 
the base claim and any intervening claims. 

Claim 152 constitutes claim 64 rewritten in independent form including all limitations of 
the base claim and any intervening claims. 

Claim 1 53 constitutes claim 79 rewritten in independent form including all limitations of 
the base claim and any intervening claims. 

Claim 1 54 constitutes claim 1 44 rewritten in independent form including all limitations 
of the base claim and any intervening claims. 

VI. DRAWING AMENDMENTS 

The Drawings have been amended at Figs. 2A, 2C, 2F, 6B, 6D, 7D, 8A, 8B, 9A. 9B, 10A, 
10B,10C,11A, 11B, 12A, 12B,13B and 14B to improve clarity. No new matter has been added. 

The Appendix with amended drawing figures is attached hereto. The Appendix includes 
a Replacement Sheet and an Annotated Sheet Showing Changes for each amended figure. 

Fig. 2A 

Metal base 120 is shown in Figs. 2A and 2B. Metal base 120 includes surfaces 122 and 
124, central portion 126, slots 128, recessed portions 132 and 134, non-recessed portions 136 and 
leads 1 38. Recessed portions 1 32 are formed in surface 124 between slots 128, non-recessed 
portions 136 are formed between slots 128, and leads 138 include recessed portions 132 and non- 
recessed portions 136. 
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